Light scattering in dental enamel decreases markedly from the UV to the near-IR and recent studies employing near-IR transillumination and reflectance imaging including optical coherence tomography indicate that this wavelength region is ideally suited for imaging dental caries due to the high transparency of enamel. The opacity of dentin is an important factor in optimizing the contrast of demineralization in reflectance measurements. It also influences the contrast of occlusal lesions in transillumination. Light scattering in dentin is an order of magnitude larger than in enamel, it is highly anisotropic and has a different spectral light scattering dependence than enamel. The objective of this study was to measure the optical attenuation of near-IR light through dentin at near-IR wavelengths from 1300-1650-nm. In this study the collimated transmission of near-IR light through polished thin sections of dentin of 0.05 to 0.6 mm thickness was measured.
INTRODUCTION
Several in vitro and in vivo studies have shown that the near-IR region is highly promising for imaging dental caries due to the high transparency of sound enamel [1] [2] [3] [4] [5] [6] [7] [8] . Upon demineralization, the scattering coefficient increases by almost two orders of magnitude which provides high contrast for imaging in both transillumination and reflectance 9 . Optical coherence tomography has also been most successful at 1310-nm for imaging teeth due to the high transparency of enamel [10] [11] [12] . Light scattering in enamel appears to be dominated by Rayleigh scattering and the magnitude of Rayleigh scattering is inversely proportional to the fourth power of the wavelength 13 . Therefore, the magitude of light scattering in enamel decreases markedly from the UV to the near-IR. Light scattering in dentin is primarily due to the dentinal tubules which behave as cylindrical Mie scatterers. The wavelength dependence is more complex and measurements from 500-1050-nm do not show the marked reduction is scattering that has been observed for enamel [13] [14] [15] [16] . The amount of light reflected (backscattered) from the underlying dentin depends on the ratio of scattering to absorption. Assuming absorption is solely due to water in the near-IR, we postulate that longer near-IR wavelengths where scattering decreases and absorption increases will yield the highest contrast in reflectance. Hyperspectral reflectance measurements of Zakian 8 show that the dentin gets darker with increasing wavelength even when water absorption is not increasing. Previous angularly resolved optical measurements of sound dentin carried out at 543, 632 and 1050-nm indicated that the measured scattering and absorption coefficients of dentin are both almost an order of magnitude larger than for enamel 13 . In contrast with enamel, the scattering and absorption coefficients did not change significantly with 
